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(54) Infrared communication device 

(57) A light emitting element is mounted on a sub- 
strate, and a light receiving element is mounted on the 
substrate. A first lens is provided on the light emitting 



element, and a second lens is provided on the light re- 
ceiving element The first lens has an elongated convex 
shape. 
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Description 



SUMMARY OF THE INVENTION 



BACKGROUND OF THE INVENTION 

[0001] The present invention relates to an infrared 5 
communication device which is capable ot the bi-direc- 
tional communication of data between electric instru- 
ments such as a personal computer, printer. PDA, fac- 
simile equipment, pager, and portable telephone. 
[0002] In recent years, miniaturization of the infrared io 
rays communication module has been strongly request- 
ed. 

[0003] A conventional infrared communication device 
will be described with reference to Figs. 7 through 9. Fig. 
7 is a perspective view of the infrared communication is 
device, Fig. 8 shows a radiation pattern of infrared LED 
elements, and Fig. 9 shows a radiation pattern of a semi- 
sphericat lens. 

[0004] Referring to Fig. 7, an infrared communication 
device 1 has a substrate 2 made of glass epoxy resin 20 
having thermally stable and insulative properties. On the 
substrate, an electrode pattern (not shown) is formed. 
There is mounted four infrared LED elements 3 (Fig. 9) 
as light emitting elements and a photodiode (not shown) 
as a light receiving element on the electrode pattern on 2S 
the substrate by die bonding and wire bonding. The in- 
frared LED elements and the photodiode are electncally 
connected to the electrode pattern by die bond paste 
such as silver paste as a conductive adhesive. Further- 
more, other electronic parts such as an IC chip are 30 
mounted on the substrate. 

[0005] The infrared LED elements and others are cov- 
ered by a light transmissive resin 7 such as an epoxy 
resin in which a visible rays cuting material is included. 
The infrared LED elements are covered by resin 7a and 35 
the photodiode is covered by resin 7b. Thus, the resin 
7 allows the infrared LED and the photodiode to emit 
and receive the light, and also protects the elements. 
[0006] The substrate, infrared LED and photodiode 
are mounted in a shield case 8 made of metal such as 40 
stainless steel, aluminum, copper or iron. Since the 
shield case S covers the infrared LED, photodiode and 
circuit, outside noises are blocked. Ends 9 of the shield 
case 8 are connected to a ground (not shown) . 
[0007] The infrared LED element 3 has a narrow di- 
rectivity, so that the infrared rays are transmitted a long 
distance. 

[0O08] The angle of four infrared LED elements 3 are 
positioned so as to widely spread in the X direction (Fig. 
7) as-shown by reference B in Fig. 8: As a result, the" so 
radiating width in the direction Z perpendicular to the X 
direction is narrow as shown by reference C in Fig. 9. 
[0009] However, it is difficult to mount the infrared 
LED elements so that infrared rays are radiated in a pre- 
determined direction. ss 



[001 0] An object of the present invention is to provide 
an infrared communication device in which infrared LED 
elements can be easily mounted in the device. 
[0011] According to the present invention, there is 
provided an infrared communication device comprising, 
a substrate, a light emitting element mounted on the 
substrate, a light receiving element mounted on the sub- 
strate, a first lens provided on the light emitting element, 
a second lens provided on the tight receiving element, 
the first lens having an elongated convex shape. 
[0012] The first lens has a semi-cylindrical shape. 
[0013] As another aspect, the first iens has an elon- 
gated semi-spherical shape. 

[0014] The light emitting element comprises a plural- 
ity of light emitting elements. 

[001 5] The first lens is elongated in a horizontal direc- 
tion. 

[0016] The first lens is enclosed by a reflective cup. 

BRIEF DESCRIPTION OF DRAWINGS 

[0017] 



Fig. 1 is a perspective view showing a first embod- 
iment of the present invention; 
Fig. 2 is a sectional view taken along a line X of Fig. 
1; 

Fig. 3 shows a radiation pattern in the Z direction; 
Fig. 4 shows a radiation pattern in the X direction; 
Fig. 5 is a perspective view of a second embodiment 
of the present invention; 

Fig. 6 shows a radiation pattern in the X direction; 
Fig. 7 is a perspective view of an infrared commu- 
nication device; 

Fig. 8 shows a radiation pattern of infrared LED el- 
ements; 

Fig. 9 shows a radiation pattern of a semispherical 
lens. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0018] Referring to Figs. 1 and 2, the same parts as 
the conventional device of Figs. 7 and 8 are identified 
with the same reference numerals as Figs. 7 and 8, and 
the explanation of the parts are omitted. 
[0019] An infrared communication device 10 of the 
first embodiment of the present invention is provided 
with four infrared LED elements 11 as a light emitting 
element device, a photodiode 12 as a tight receiving el- 
ement, an IC chip 13 and other electronic parts are 
mounted on the electrode pattern of the substrate 2 by 
die bonding of silver paste, and wire-bond mounted by 
bonding wires 1 4 of gold. 

[0020] The four infrared LED elements 11 are ar- 
ranged on the straight in the X direction and enclosed 
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by a reflective cup 15. The photodicde 12 is disposed 
on the X line. 

[0021 ] The infrared LED elements 1 1 , photodioda 1 2. 
I C chip 1 3 and others are covered by a light transmissive 
resin 16 such as an epoxy resin. On the infrared LED s 
elements 11 and the pholodiode 12, a seml-cyllndrical 
lens 16a and a semi-spherical lens 16b are formed in- 
tegrally with the resin 16. so that the infrared rays are 
radiated and received. The semi-cylindrical lens 16a is 
formed such that the axis thereof coincides with the ar- io 
rangement line of the infrared LED elements 11. and the 
photodiode 12. 

[0022] As shown in Fig. 3, the radiation pattern D of 
the infrared rays emitted from the infrared LED elements 
1 1 is marrow in the Z direction. t5 
[0023] On the other hand, since the infrared LED el- 
ements 11 are arranged in the X direction, the radiation 
pattern E is wide as shown in Fig. 4. Although the direc- 
tivity of the single infrared LED element is narrow, a wide 
directivity and high light power can be obtained by ar- 20 
ranging a plurality of elements. 

[0024] Referring to Figs. 5 and 6 showing the second 
embodiment of the present invention, the infrared com- 
munication device IDA is different from the first embod- 
iment in the shape of the lens 16c. The lens 16c has an 2S 
elongated semi-spherical shape extended in the X di- 
rection. The radiation pattern is further expanded by the 
elongated semi-spherical shape lens 16c as shown by 
the reference F in Fig. 6, 

[0025] Although the lens 1 Sa of the first embodiment 30 
has vertical end surfaces 16d, each of the surfaces may 
be fonmed into a semi-spherical shape, thereby further 
expanding the radiation pattern E. 
[0026] In accordance with the present invention, it is 
not necessary to adjust angles of a plurality of lenses in 35 
desired directions. The infrared communication device 
can be largely miniaturized. Furthermore, since the 
number of lens is smalt, the device can be easily man- 
ufactured at a low cost. 

[0027] While the invention has been described in con- "^o 
junction with preferred specific embodiment thereof, it 
will be understood that this description is intended to il- 
lustrate and not limit the scope of the Invention, which 
is defined by the foltowtng claims. 

4S 

Claims 



element; 

the first lens having an elongated convex 
shape. 

2. The infrared communication device according to 
claim 1 wherein the first lens has a semi-cylindrical 
shape. 

3. The infrared communication device according to 
claim 1 wherein the first lens has an elongated 
semi-spherical shape. 

4. The infrared communication device according to 
claim 1 wherein the tight emitting element compris- 
es a plurality of light emitting elements. 

5. The infrared communication device according to 
claim 1 wherein the first lens is elongated in a hor- 
izontal direction. 

6. The infrared communication device according to 
claim 1 further comprises a reflective cup enclosing 
the first tens. 

7. The infrared communication device according to 
claim 4 wherein the light emitting elements are ar- 
ranged on a horizontal line. 



1. An infrared communication device comprising: 

so 

a substrate; 

a lighl emitting element mounted on the sub- 
strate; 

a light receiving element mounted on the sub- 
strate; 55 
a first lens provided on the light emitting ele- 
ment; 

a second lens provided on the light receiving 
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FIG. 3 
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FIG. 4 




5 



EP 1 001 561 A2 



Y FIG. 5 




X 



11 16 



6 



EP 1 001 561 A2 

Y FIG. 7 




EP 1 001 561 A2 



FIG.9 
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